Background
Background
Harmful alcohol use has a major impact on both individuals themselves and society at large. Alcohol misuse has high individual and societal costs and it is estimated that £21 billion each year is spent tackling alcohol related problems, at a cost to the NHS of approximately £3.5 billion per annum (Health and Social Care Information Centre, 2015) . The United Kingdom Alcohol Treatment Trial (UKATT) in England found females to be more costly than males in terms of the treatment they received as a result of alcohol related problems (Coyle, 1997) .
The majority of the population have drinking (and non-drinking) habits that do not present risks for their own, or others' wellbeing (ONS, 2013a) . Nevertheless, women with children are underrepresented in the research literature to date with respect to majority 'low risk' alcohol use and minority 'high risk' use. This is despite the fact that most women become mothers (ONS, 2013b) and mothers have a central role in the socialisation of children and the domestic organisation of the family including how alcohol is introduced and integrated into family life (Valentine et al., 2007, Smith and Foxcroft, 2009 ).
Existing research suggests that a woman's status as a mother is an important factor influencing perceptions of appropriate use of alcohol consumption. Lyons and Willott (2008) described how women had to negotiate their alcohol use and were often criticized for drinking during pregnancy, while breastfeeding and throughout motherhood more generally. They suggest that femininity equates to motherhood and heavy drinking among women, especially mothers, is viewed as "deviant" and breaking "traditional codes of femininity" (Lyons and Willott, 2008) . In a qualitative study carried out in the UK of 18-22 year old female students, there was a strong belief that parenthood necessitated reduced alcohol consumption and failure to do so was considered irresponsible (Rudolfsdottir and Morgan, 2009 ). Thus, alcohol use is woven into the construction of the 'good' responsible mother, with 'bad' irresponsible mothers distinguished by their drinking habits.
Patterns of 'risky' alcohol use among women have been identified in the research literature with disadvantaged socio-economic (household income, educational attainment, employment status) and domestic circumstances (marital status, timing of entering motherhood) associated with increased incidence of problematic alcohol use (Bloomfield et al., 2006 , Giskes et al., 2011 , Kokko et al., 2009 , Kuntsche et al., 2006 . Whether these socio-economic patterns persist when women become mothers and to what extent domestic circumstances are influential warrants further investigation, particularly since children's subsequent drinking patterns are influenced by the drinking behaviours of their parents (Little et al., 2009 , Vermeulen-Smit et al., 2012 .
We use the Millennium Cohort Study (MCS) a UK study of mothers with young children with self-reported information on frequency and quantity (units) of alcohol use. Self-reports are known to underestimate consumption when compared with the sale of taxed alcohol (Goddard. E., 2001) but provide a reliable means of comparing drinking within population groups. For example, among mothers there is no evidence of socio-economic differentials in the under-reporting of alcohol use. Our analysis is constrained by the data collected on mothers' alcohol use collected both for mothers who drank less and more frequently and between sweeps of the study. However, as the largest contemporary study of UK mothers, it provides unique insight into the patterns of alcohol use in a key population sub-group.
Methods:

Participants
The Millennium Cohort Study (MCS) is a longitudinal study following the progress of children born in the UK 2000/01. The cohort was recruited when the child was 9 months old (response rate 72%; n = 18522 families across the UK, n = 11,533 in England), with a further pre-school follow-up at 3 years (response rate 58% of original sample; n = 15590 families across the UK, n = 10050 in England), together with subsequent school-age waves of the study (Dex and Joshi, 2005, Plewis and Ketende, 2007) .
We used a sub-sample of mothers recruited in England, who took part in waves 1 and 2 of the MCS (n = 7048) to ensure that the recommendations to which we refer were applicable to the sample from which patterns of alcohol use were drawn. Natural mothers from a white ethnic background (Office for National Statistics, 2003) who were resident in the house in which the cohort baby lived were included. Preliminary analysis pointed to marked ethnic differences in alcohol use but the small numbers of mothers from non-white groups prevented ethnic-group specific analyses.
The analysis presented here focuses on cross-sectional data gathered on 'risky' alcohol use (>3 units/day or >21 units/week) in wave 1. The same measures of frequency of alcohol use were used for all mothers in wave 1. However, different measures of quantity were used in wave 1 depending on how frequently mothers drank.
Outcome measures
Mothers were asked how frequently they drank alcohol and how many units of alcohol they consumed on average on each drinking occasion (among mothers who drank less than once per week), or during each week (among mothers who drank at least once per week). Responses to the questions on frequency and daily/weekly quantity were used to generate a broad measure of 'risky' alcohol use. The categories of 'risky' alcohol use relate to daily and weekly drinking recommendations specified by the Department of Health in 1995 and 2016 respectively.
Current recommendations for women are 14 units of alcohol per week (DOH, 2016) .
In order to account for those women who drank less frequently, previously cited recommendations of 2-3 units per day were used (DOH, 1995) . In the UK 'risky' alcohol use can be defined in terms of the recommendations: 1) Women are at "increasing risk" if they drink above the recommendations (>2-3 units/day) "regularly" (Anderson, 2008) .
2) Women are at "higher risk" if they drink more than twice the recommendations (>6 units/day) "regularly" (Anderson, 2008) .
3) Women are at an "increased risk" if they drink more than 21 units of alcohol weekly irrespective of the number of days over which it is consumed (DOH, 2016).
"Regularly" means drinking every day or most days of the week (Department of Health, 2008) .
Due to the small numbers of women considered 'high risk', in this analysis 'risky' alcohol use included all women drinking more than 3 units per day or more than 21 units per week, n = 1124 (14.4%).
We investigated the association between social circumstances and the odds of mothers engaging in 'risky' drinking behaviours (>3 units/day or >21 units/week) in wave 1 when their child was 9 months old.
Socio-economic factors
A number of socio-economic measures were identified in the research literature as important predictors of women's alcohol use (see table 1 ). For women, the distinction between socio-economic circumstances and domestic circumstances is somewhat blurred, since important dimensions of domestic circumstances, like age at first birth and cohabitation status, are also markers of social dis/advantage (Joshi et al., 2004) .
Ethics This study was approved by the University of York's Department of Health Sciences
Research Governance Committee, York, UK. Measures of social circumstances were drawn from wave 1 of the MCS other than childhood circumstances (father's occupational status when cohort mother was aged 14) drawn from wave 2 since data was not included on this variable at wave 1. As a retrospective measure, answers to the question on this measure of childhood socioeconomic position would not have changed had the question been asked in wave 1.
Father's occupational class when the mothers were aged 14 classified according to NS-SEC classification schema (3 groups) was used to measure childhood socioeconomic circumstances. Due to small numbers, not working and routine/ manual occupations were grouped together in the analysis. An unknown category was included for those women who did not know what job their father did. The age at which women left full-time education was used in the analysis to account for the different types of educational qualifications that individuals can attain. The age groups represented traditional educational milestones, for example, completing secondary school, further education, degree level and advanced education over and above degree level. Employment was split into two categories, economically active and economically inactive, since approximately half of the women in the sample were not working when the cohort baby was nine months old, and the aim was to determine the effect of current economic activity on current alcohol use. Equivalised household income that takes into account household composition was employed as a measure of socio-economic circumstances. The income bands in this analysis relate to the original banded values in the MCS and go up incrementally by £10,400. The unknown category was created to account for women who did not know their household income.
The age at which women first became mothers was an important variable in this analysis since it has been established as a pathway linking poor childhood circumstances and subsequent adult disadvantage (Joshi et al., 2004) . Women were grouped into 3 categories of relationship; lone parents, cohabiting parents and married parents. The partners of the married or cohabiting women were either biological fathers, or were considered parents/ carers to the cohort child. The number of siblings in the household including the cohort child was examined. The analysis does not account for the effects on mothers of children that are not resident in the household, nor does it take into account children that may have been born to the natural mother but have since been adopted or children that may have died.
As a broad indicator of multiple disadvantage, a simple additive index was constructed of the total number of disadvantaged circumstances experienced by mothers from 0 to 6. The reference category (0) for this analysis refers to mothers advantaged on all of the 6 dimensions. The index categories (1-6) for this analysis related to mothers who reported any number (1-6) of the most disadvantaged dimension (see table 2). The odds of 'risky' alcohol use was lower among mothers who were economically inactive in comparison to mothers who were economically active however, this was not statistically significant (OR: 0.88, C.I: 0.76-1.03, p=0.117). Mothers represent a group who may be inclined to report conservative estimates of alcohol consumption. Therefore, it is likely that mothers who are problematic drinkers, and/or whom have disassociated themselves from societal institutions and associated organisations, will be under-represented. Nevertheless, self-reported measures of alcohol consumption are the only option for large scale population surveys (NHS Information Centre, 2011).
Results:
Our research is constrained by the information gathered in the MCS and a number of limitations become evident. Firstly, questions were not consistent between waves. For example, in wave 1 data on both the frequency and quantity of alcohol use was gathered but only information on the frequency of alcohol use was collected in wave 2, thus preventing us from examining 'risky' drinking patterns when the cohort child was aged 3. Limitations are also evident with regards to the social measures. For example, due to the small numbers of women in employment, occupation was confined to two categories for analysis purposes: 'economically active' and 'economically inactive' thus limiting the sensitivity of the analysis. Educational attainment was only acknowledged in the form of formally recognised qualifications in the MCS, as opposed to 'on the job' training or vocational qualifications. In addition, the age at which women left full-time education used in the analysis precluded the inclusion of years in part-time further education that may have been more applicable to this sub-group of women with children. The variable cohabitation status did not take into account relationship duration and previous circumstances.
Notwithstanding these limitations, we were able to broadly outline how mothers' social circumstances may influence patterns of 'risky' alcohol use during very early motherhood.
Discussion:
Very few of the mothers (n = 1124, 14.4%) who took part in the MCS engaged in 'risky' patterns of alcohol use (>3 units/day or >21 units/week). Nevertheless, 'risky' patterns of alcohol use were different according to mothers' social background, and socio-economic and domestic circumstances, suggesting that patterns of alcohol use may be influenced by wider social factors.
'Risky' alcohol use was also associated with lower levels of educational attainment as was found to be the case by Jukkala et al (2008) , but in contrast to other studies that found the opposite to be true whereby higher levels of educational attainment were associated with problematic alcohol use in women (Giskes et al., 2011 , Jones, 2002 , Bloomfield, 2006 , Tsai, 2007 , Caetano, 2006 . In our analyses lower household income was also found to be associated with 'risky' alcohol use, once again in agreement with Jukkala et al (2008) , but in opposition to a number of previous studies (Giskes et al., 2011, Keyes and Hasin, 2008) . Our quantitative analyses also point to younger age at first birth as an important predictor of 'risky' alcohol use among mothers in support of earlier research (Kokko et al., 2009) . Similarly, lone parenthood was found to be associated with 'risky' alcohol use among mothers that has been found to be the case in previous studies (Maloney et al., 2010) . In addition, our analysis also showed that 'risky' alcohol use was associated with fewer children living in the household. Risky' alcohol use (>3 units/day, or >21 units/week) was less likely among mothers who experienced least disadvantage in comparison to those who experienced the most disadvantage across all of the social variables. This is inconsistent with previous research on women that found an association between problematic alcohol use and advantaged social circumstances (Humensky, 2010 , Giskes et al., 2011 , Baumann et al., 2007 . However, the socio-economic measures used in these studies to define disadvantage were limited in comparison to our research that incorporated socio-economic and domestic measures of mothers' circumstances.
Our research points to the importance of examining 'risky' alcohol use in relation to social circumstances. Qualitative research that explores why patterns of 'risky' alcohol use exist among mothers of pre-school aged children according to their social circumstances is warranted. Furthermore, since motherhood is such an important turning-point in women's lives we believe that mothers should be examined separately when considering patterns of alcohol use.
Conclusion:
The results provide a unique portrayal of the ways in which social circumstances during very early motherhood may influence patterns of 'risky' alcohol use. We have been able to show social gradients in relation to 'risky' alcohol use among mothers with 9 month old babies.
